Light and electron microscopic demonstration of methylene blue accumulation sites in the murine cornu Ammonis after supravital staining.
The distribution pattern of methylene blue in the murine hippocampus after supravital dye application was studied light and electron microscopically. The characteristic, selective staining of nerve cell subpopulations occurred only in the presence of oxygen. Solitary or grouped polymorph neurons, i.e. non-pyramidal nerve cells, mainly located in the stratum pyramidale and stratum oriens of the cornu Ammonis were intensely stained. Ultrastructurally, the dye could easily be identified as an electron dense precipitate. MB had accumulated within the cytoplasm with no apparent association with cell organelles and was additionally also found within the nucleus. Precipitate was also detected within profiles of nerve cell processes. MB seemed to accumulate at the plasma membrane in the early phase of staining. The ultrastructure of the stained cells was significantly damaged by the intracellularly bound dye. This oxygen-dependent selective staining is probably followed by the generation of reactive oxygen species and subsequent oxidative stress for the neurons; this phenomenon suggests a strong affinity of a subpopulation of non-pyramidal cells in the cornu Ammonis to oxygen and therefore a high vulnerability to hypoxia.